Pretreatment with olprinone hydrochloride, a phosphodiesterase III inhibitor, attenuates lipopolysaccharide-induced lung injury via an anti-inflammatory effect.
Acute respiratory distress syndrome is characterized by neutrophil accumulation in the lungs and the activation of several cytokines produced by macrophages. Olprinone hydrochloride, a specific phosphodiesterase III inhibitor, has anti-inflammatory effects and inhibits the activation of macrophages, in addition to its inotropic and vasodilatory effects. The purpose of this study was to examine the beneficial effects of olprinone on lipopolysaccharide (LPS)-induced pulmonary inflammation. Lung inflammation was produced by intravenous LPS injection into rats. The rats were divided into four groups: a vehicle group in which normal saline was injected, an olprinone group in which olprinone was injected at a dose of 0.2mg/kg, a dexamethasone group in which dexamethasone was injected at a dose of 5mg/kg, and a control group. In each group, drug was injected intraperitoneally 30 min before the intravenous administration of LPS. The blood was obtained at 1h and then animals were sacrificed at 6h and blood and lung specimen were obtained for cytokine analysis and pathological examination. On another set of experiment, bronchioloalveolar lavage (BAL) was performed for cytokine analysis of BAL fluid. The macrophages isolated from normal rat by BAL were cultured in vitro with the presence of LPS and olprinone or dexamethasone, and supernatant was collected. The levels of several cytokines in the serum, in the BAL fluid, and in the culture supernatant were determined. The animals injected with LPS were found to have an influx of neutrophils in the lungs, and inflammatory cytokines, such as TNF-alpha and IL-6, and anti-inflammatory cytokine IL-10 were produced. Pretreatment with olprinone or dexamethasone significantly inhibited the LPS-induced neutrophil influx into the lungs, suppressed inflammatory cytokines TNF-alpha and IL-6. The level of anti-inflammatory cytokine IL-10 increased in an olprinone group. The inhibition of TNF-alpha and IL-6, and the augmentation of IL-10 release were also observed in in vitro culture of isolated rat alveolar macrophages when olprinone (10(-5)mol/ml) and LPS (10 microg/ml) were cultured together. However, the level of IL-10 in serum and culture supernatant was suppressed in a dexamesathone group. LPS-induced lung inflammation is strongly inhibited by olprinone accompanying the enhancement of IL-10 and the inhibition of inflammatory cytokines. Results of the in vitro experiment suggest that alveolar macrophages may play an important role in ameliorating LPS-induced lung inflammation and the mechanism of its effect is different from that of steroid.